Given that D deaths occurred where E would have been expected had the mortality rates of some reference population applied, the standardised mortality ratio (SMR) is DIE, or often 100(D/E). For half a century or more, consideration has been given to tests of significance of the SMR and to its interval estimation. The usual assumptions have been that E is without error (because based on sufficiently large numbers) and that D was generated by a Poisson process; this note adopts the same assumptions.
Most proposed procedures are approximate, although exact 
where D' = D + 1. If D>E, z from (la) is positive, the deviate from (2a) negative; ifD<E, (la) and (2a) yield negative and positive z, respectively. The p-values usually required are, as for Q, upper-tail so that positive z gives probabilities <0 5, and vice versa. The (one-tailed) p-value of z can readily be obtained-for instance, from table 1 of BTS1, pages 110, subtracting from unity for the upper-tail probability.
The approximate methods lead to standardised normal deviates as follows:
Interval estimation
The basis for obtaining the (1 -a) confidence interval on the SMR is to determine the means, EL and Eu, of two Poisson processes such that both Pr (D or more deaths EL) and Pr(D or fewer deathsl E ) = ia; then SMRL = EL/E, SMRU = EUYE.
The exact limits are found as follows:
Lower limit: find X2L for which Q(X2L 2D) = 1 -*X; then EL = 4X2Land SMRL = iX2L/E;
Upperlimit: find X2u for which Q(x2U 2D + 2) = la; then EU = iX2u and SMRu = iX2u/E.
ForD< 15, above when rounded to 2 dp. The appropriate accumulations of the Poisson series with parameters EL and EU (to 6 dp) were 0975079 and 0-024984. The exact 90% confidence limits on the SMR are found to be 0-0103 and 0-9488, the latter a little less than unity in conformity with the (one-tailed) pvalue; these limits can easily be validated from the first one and two terms of the relevant Poisson series, provided all possible dp are carried in the calculation. Even the 99% confidence limits on the SMR-that is, 0-0010 and 1-4860-remain exact, as can be confirmed similarly. The square-root transformation is much too liberal, yielding P = 0-0067 and 90% confidence interval 0-0063 to 0-6643. Finally, it should be remembered that tests should almost always be two-sided8; also that even when D is close to E, this does not necessarily obtain in every stratum over which standardisation has been carried out. The misleading nature of an SMR calculated in any inappropriate circumstances cannot be overemphasised.13
